Although the existence of dysfunctional love relationships is well known and the term Blove addiction^dates back to the 1970s, empirical studies on this topic are still limited. The biggest problem is arguably is the lack of a clear definition of the love addiction construct and the lack of psychometric instruments for the assessment of its symptoms. The aim of the present study was to develop and examine the psychometric characteristics of a self-report scale assessing love addiction using the components model of behavioral addiction. Two studies based on the splitting of a total sample of 663 participants involved in an intimate relationship (for at least for 6 months) were recruited to examine the psychometric characteristics of the newly developed love addiction scale and its six-item short-form. In the first study, an exploratory factor analysis (EFA) was conducted with a sample of 329 participants. In the second study, a confirmatory factor analysis (CFA) approach was used with a sample of 334 participants engaged in a romantic relationship. In both studies, reliability and concurrent validity were also examined. Results suggested that the factor structure of the Love Addiction Inventory and its six-item short-form is in line with the theoretical framework and showed good reliability and concurrent validity. The LAI in both short and longer forms are psychometrically robust and can be used to assess love addiction in future studies.
someone interferes with all other life activities such as their occupation/education, friendships with other people, lack of leisure activities and hobbies, etc.).
Although the components model of addiction is well validated and broadly recognized in international behavioral addiction literature, it has not been applied in the field of affective dependence (such as love addiction). Although a few scales have been developed to assess love addiction, they are now outdated and/or do not have not a strong theoretical foundation. For example, the Love Addiction Scale (LAS) was developed by Hunter et al. (1981) , which was subsequently superseded the Passionate Love Scale (PLS) by Hatfield, and Sprecher (1986) . More recently, Feeney and Noller (1990) developed an unnamed 12-item scale comprising two subscales: reliance on partner and unfulfilled hopes. However, none of these scales is widely used and they assess dependence on an ideal love, rather than love addiction (Sussman 2010) . Other populist scales are available online that assess love addiction symptoms such as the love addiction quiz (Gaba 2018) , love addiction self-assessment (Falango 2012) , and the 40 questions of sex and love addicts Anonymous (Augustine Fellowship 1985) . However, despite their ease of use, these scales have not been published in peer-reviewed journals, contain no information concerning the psychometric characteristics, and there are no theoretical underpinnings or constructs outlined.
Given these many limitations of existing instruments, a psychometrically robust scale that assesses love addiction using a strong theoretical framework that is in line with recent developments on behavioral addictions is warranted. Consequently, the aim of the present study was to develop a psychometrically robust self-report scale to assess love addiction using a strong theoretical framework (i.e., the components model of addiction ; Griffiths 2005) . This newly developed scale-the lLove Addiction Inventory (LAI)-was designed by creating 24 items, four for each of the six dimensions of addiction defined by Griffiths (2005) : salience, tolerance, mood modification, relapse, withdrawal, and conflict. These dimensions have been widely used in many scales assessing other behavioral addictions including addictions (among others) to work (e.g., Andreassen et al. 2012a) , gaming (Lemmens et al. 2009; Costa et al. 2019) , social media (Andreassen et al. 2012b; Orosz et al. 2016b) , exercise (Terry et al. 2004) , shopping (Andreassen et al. 2015) , television series watching (Orosz et al. 2016a) , sex (Andreassen et al. 2018a) , pornography (Bőthe et al. 2018) , and tanning (Andreassen et al. 2018b) . Additionally, a short-form of the LAI was developed using only one item from each dimension and examining the factor structure, reliability, and concurrent validity of both versions.
Given that the present study was the first to be conducted using the LAI, as recommended in the statistical literature, exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were conducted via two different sets of analyses using different samples (Kline 2005) . In the present study, a total sample of participants who at the time of data collection were involved in an intimate relationship (for at least for 6 months) and the sample was split into two to carry out the separate EFA and CFA. The first study explored the factor structure of the new LAI using exploratory factor analysis (EFA) and testing the reliability and concurrent validity of the instrument. Negative mood states (i.e., affective states) are usually experienced as a consequence of behavioral addictions (e.g., Costa et al. 2013; Matthews et al. 2009; Vidyachathoth et al. 2014) , and love addiction is also related to mood disorder (Reynaud et al. 2010) . Consequently, to test the concurrent validity of the LAI, correlations with positive and negative affect were tested. Furthermore, as an additional test for concurrent validity, LAI scores were correlated with the Love Addiction Self-Assessment criteria (LASA; Falango 2012). The second study explored the factor structure of the LAI attained in the first study using confirmatory factor analysis (CFA), as well as replicating the reliability and concurrent validity of the instrument. It was hypothesized that the psychometric characteristics of the LAI in the first study would be similar to the second study.
Method (Study 1)
Participants A total sample of 663 participants were collected and then randomly split into two different sub-samples for the EFA in study 1 (n = 329) and the CFA in Study 2 (n = 334). In Study 1, the 329 participants who completed an online questionnaire comprised 19 males and 310 females, and their age ranged between 18 and 43 years (M = 23.16; SD = 2.77). All the participants were Italian and Italian was their first language. They also reported as having at least one romantic partner lasting at least 6 months up to a maximum of 24 years (M = 4.21 years; SD = 3.06). Most of the participants were currently in relationship (n = 287; 87%), 34 participants lived together with their partner (10%), and eight participants were married to their partner (3%). Most of participants were students (n = 250; 76%), 37 participants had a temporary job (11%), 18 participants had permanent job (5%), and 12 had independent jobs (4%). Regarding education, most of the participants had a university degree (n = 170; 52%), 156 participants had a high school diploma (47%), and three participants had a middle school diploma (1%). Only six participants had children (2%), while the remaining 323 participants did not have children (98%).
Procedure
The Love Addiction Inventory (LAI) was developed by creating four items for each criterion of behavioral addictions (i.e., salience, tolerance, mood modification, relapse, withdrawal, and conflict) described above. The wording used for item generation was similar to that used in previous questionnaires on behavioral addictions (e.g., Andreassen et al. 2012a Andreassen et al. , b, 2015 Lemmens et al. 2009 ). The research team recruited a convenience sample for the study by publicizing a link to an online survey to psychology students, and asking them to circulate it also via their own social networks and online groups. The inclusion criteria were to have been in a relationship with a romantic partner for at least 6 months and be aged over 18 years. Instructions clearly stated that (i) completing the survey was voluntary, (ii) responses were confidential, and (iii) anonymity was guaranteed. The study was performed in accordance with the ethical standards of the Declaration of Helsinki, and the completion of the survey took approximately 15 minutes to complete.
Measures
Demographic Information Demographic information was requested including specific questions concerning gender, age, education level, first language, relationship status, and the length of time in a relationship.
Love Addiction Inventory To develop the Love Addiction Inventory (LAI), four items for each criterion of the addiction components model (i.e., salience, tolerance, mood modification, relapse, withdrawal, and conflict) were created (Griffiths 2005) . All the items began with the phrase BHow often do you…^, and participants rated their response according to a 5-point Likert scale: 1 (never), 2 (rarely), 3 (sometimes), 4 (often), and 5 (very often). Higher scores indicate higher levels of love addiction symptoms. The original items are reported in Table 1 , with the respective criteria and corresponding English translations.
Positive and Negative Affect Schedule (PANAS; Watson et al. 1988 ) The PANAS is a widely used 20-item self-report measure comprising 10 positive emotion items and 10 negative emotion items. The 5-point Likert scale ranges from 1 (very slightly) to 5 (extremely). Previous studies have reported good psychometric characteristics (Terraciano et al. 2003; Watson et al. 1988) , and in the present study, the obtained alpha indices for both PANAS subscales were high (positive affect: α = .84; negative affect, α = .85).
Love Addiction Self-assessment To have a concurrent measure of love addiction, the Love Addiction Self-Assessment (LASA; Falango 2012) was used. The LASA comprises 25 items answered using a Byes/no^dichotomy, and is freely available on the internet. The LASA was adapted from the B40 questions for self-diagnosis^ (Augustine Fellowship 1985) . Although the LASA is used by clinical practitioners, no previous studies have ever examined its psychometric characteristics. In the present study, the LASA obtained a moderate alpha index (α = .62).
Results (Study 1)
Descriptive Analyses and Preliminary Analyses Table 1 shows the means and standard deviations for all the items of the LAI. Skewness and kurtosis for all the items were also determined and some items were somewhat positively or negatively skewed. Furthermore, a variant of Smalls' omnibus test of multivariate normality (DeCarlo 1997) was significant (VQ3[48] = 687.21, p < .001), indicating multivariate nonnormality of the data. Inter-item correlations ranged from .09 to .84 in absolute value (Table 2) . A Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was tested, showing an excellent value of .92, suggesting the factorability of the correlations matrix.
Exploratory Factor Analysis
To verify the factorial structure of the LAI, principal axis factoring was conducted with the Kaiser normalization promax rotation. The use of EFA in a first study testing a new construct (i.e., love addiction in this case) is more suitable (Schmitt 2011) . Furthermore, the use of principal axis factoring is recommended with a violation of the assumption of multivariate normality (Costello and Osborne 2005; Fabrigar et al. 1999) .
The number of factors was determined through Velicer's minimum average partial (MAP) test and parallel analysis (Velicer 1976; Velicer et al. 2000) . Both the parallel analysis and the original MAP test suggested six factors, and for this reason, a principal axis factoring estimation using promax rotation with a six-factor solutions was used to explore factor loadings. The six-factor solution was found to explain 74% of the variance (eigenvalues for the first ten factors were 10.20, 2.78, 1.61, 1.25, 0.94, 0.78, 0.63, 0.55, 0.53) . Factor loadings examination also showed a clear factor structure (Table 3) , with high principal factor loadings (from .38 to .93) and minimal cross-factor loadings between different factors (none greater than .19). Furthermore, all the 24 items loaded into the expected factors. All these results suggest that the six-factor solution is an appropriate factorial structure for the Love Addiction Inventory and provides evidence for the theoretical organization of the items relating to the six addiction components (i.e., salience, tolerance, mood modification, relapse, withdrawal, and conflict).
Composite Scores, Internal Reliability, and Correlation for Concurrent Validity
Descriptive analyses and correlation of the composite score of the LAI were conducted ( Table 4 ). All six subscales of the LAI were positively and significantly related to each other, and they were positively correlated with the concurrent measure of the LASA and negatively related with the negative affect measure. The positive affect measure was negatively related with symptoms of withdrawal, tolerance, and conflict. In addition, the composite score of the LAI was negatively related to positive affect and positively related with the LASA and negative affect. Cronbach's alpha values for all the subscales and the total score were high with a range from .77 to .95.
6-Item Love Addiction Inventory-Short-Form
To obtain a short-form of the LAI, an EFA with a principal axis factoring estimation using a single-factor solutions was used. The items with the highest overall measurement loadings from each of the six factors were selected for the 6-item Love Addiction Inventory-Short-Form (LAI-SF). The selected items were LAI 3 (.82) from salience, LAI 7 (.73) from withdrawal, LAI 12 (.76) from tolerance, LAI 13 (.61) from mood modification, LAI 20 (.62) from relapse, and LAI 24 (.49) from conflict. An additional EFA with a principal axis factoring estimation using a single-factor solution was used with only the six items of the LAI-SF, showing high factor loadings (Table 5 ). Cronbach's alpha value was high (.82), and the composite score LAI-SF showed a significant positive correlation with the composite score of the full-form, all the subscales of the full-form, the LASA, and negative affect. The correlation with positive affect was not significant.
Method (Study 2)
Participants A total of 334 participants (18 males and 316 females) ranged in age between 18 and 31 years (M = 22.71 years; SD = 2.26) completed the online questionnaire. All the participants were Italian and Italian was their first language. They also reported as having at least one romantic partner lasting at least 6 months up to a maximum of 24 years (M = 4.29; SD = 3.57). Most of the participants were in a relationship (n = 300; 90%), 28 participants lived together with their partner (8%), and six participants were married to their partner (2%). Furthermore, most of participants were students (n = 283; 85%), 30 participants had a temporary job (9%), nine participants had permanent job (3%), nine had independent jobs (3%), and seven were unemployed (2%). Regarding education, most of the participants had degree (n = 166; 50%), 165 participants had a high school diploma Correlations above .10 in absolute value are significant at p < .05 (49%), and three participants had a middle school diploma (1%). Only six participants had children (2%), while the remaining participants did not have children (n = 329; 98%).
Procedure and Measures
The procedure and measures were the same as described in the first study. The same materials were used as in Study 1 (demographic information, the Love Addiction Inventory, the Positive and Negative Affects Schedule, and the Love Addiction Self-Assessment). In the second sample, the obtained alpha indices for both the PANAS subscales were high (positive affect, α = .85; Negative Affect, α = .88) whereas for the LASA it was moderate (α = .59).
Results (Study 2)
Descriptive Analyses and Preliminary Analyses Table 6 shows the means, standard deviations, skewness, and kurtosis for all the items of the LAI. The examination of the skewness and kurtosis showed that some items were somewhat positively or negatively skewed. Furthermore, a variant of Smalls' omnibus test of multivariate 
Confirmatory Factor Analysis
A CFA was conducted to test a second-order hierarchical model, that is, one represented by a higher-order second-order factor that account for the six symptoms of love addiction (firstorder factors), and that each symptom comprises four items of the LAI. The Satorra-Bentler scaling correction to the maximum likelihood χ 2 , and the robust maximum likelihood methods for fit indices were used because the data departed significantly from multivariate normality. The second-order hierarchical model had acceptable fit with the data, χ 2 (246) = 668.17, p < .01, S-Bχ 2 (246) = 556.90, R-CFI = .93, R-RMSEA (90% CI) = .07 (.06-.08), SRMR = .07, and all the standardized factor loadings were significant (p < .01) and ranged from .49 to .89 (Table 7) .
Composite Scores, Internal Reliability, and Correlation for Concurrent Validity
Descriptive analyses and correlation of the composite score of the LAI for Study 2 are reported in Table 8 . All the six subscales of the LAI and the composite score of love addiction were positively and significantly related to each other, and they were positively correlated with the LASA and with the negative affect measure. The positive affect measure was negatively related with the composite score of the LAI, and with the symptoms of withdrawal, relapse, and conflict. Cronbach's alpha values for all the subscales and the total score were high with a range from .76 to .94.
6-Item Love Addiction Inventory-Short-Form
In Study 2, the 6-item Love Addiction Inventory-Short-Form (LAI-SF) was also tested, using only one item for each factor and testing the model with a single latent factor comprising the six items selected in Study 1 as indicators. The CFA used to test the model indicated that a single-factor model solution fitted the data well, χ 2 (9) = 49.00, p < .01; S-B χ 2 (9) = 36.80, p < .01; R-CFI = .94; RMSEA = .11 (90% CI = .07-.15); SRMR = .06), and all the standardized factor loadings were significant (p < .01) and ranged from .36 to .79 (Table 5 ). Cronbach's alpha value was high (.79) and the composite score LAI-SF showed significance positive correlation with the composite score of the full-form, all the subscales of the full-form, the LASA, and negative affect. The correlation with positive affect was not significant. 
Discussion
The main aim of the two studies was to develop a psychometrically robust instrument to assess love addiction, based on the strong theoretical framework of the components model of addiction (Griffiths 2005 ). The present study described the development of the LAI as a new instrument to assess love addiction using four items as indicators of each of the six addiction component (i.e., salience, tolerance, mood modification, relapse, withdrawal, and conflict). Two studies were conducting with the LAI, examining the factor structure (using both EFA and CFA), reliability, and concurrent validity. The second aim of the study was also to develop a short-form of the questionnaire using only one item from each subscale to develop a six-item short-form of the LAI (i.e., the LAI-SF). Furthermore, all the subscales and the total scores of the LAI (full-form and short-form) showed significant positive correlations with negative affect and the score of love addiction as assessed using the LASA. Results showed that both the full-form and the short-form appear to be useful tools for the general assessment of love addiction and the specific criteria in the components model of behavioral addictions (Griffiths 2005) . The LAI was developed creating four items for each component. The choice of four items is ideal (Chen et al. 2015) because, in future studies, it allows the opportunity to perform SEM analyses with latent variables (a minimum of three indicators per latent construct is generally recommended; Kline 2005), but is concise enough for a wide use in combination with other psychometric instruments. Furthermore, having four items per factor allows for further examination that would cross-validate the LAI in different cultures and allows the removal of one item in case of problems with specific items in a particular language version. The shortform with only one item for each component is also similar to most of the instruments assessing other behavioral addictions (e.g., Andreassen et al. 2012a Andreassen et al. , b, 2015 Lemmens et al. 2009 ).
In the first study, an EFA was conducted to explore the factor structure of the 24 items that comprised the LAI. Results suggested a structure of six factors (each with four items) that clearly reflect the core components of addiction (i.e., salience, tolerance, mood modification, relapse, withdrawal, and conflict). This structure was also confirmed in the second study, using a CFA that provided evidence for a second-order hierarchical structure, suggesting that each group of four items loaded correctly in each corresponding latent factor (i.e., salience, tolerance, mood modification, relapse, withdrawal, and conflict), and that all the six firstorder factors load on a higher-order general factor of love addiction. Furthermore, in both the studies, the single-factor structure of the short-form of the LAI (created selecting a single item with the highest loading from each factor of the first study) was tested. Results demonstrated that the 6-item short-form version of the LAI showed good factorial structure and there were consistent outcomes across the two samples. This is a confirmation of previous studies (Kuss et al. 2014; Terry et al. 2004 ) on the application of the components model of addiction (Griffiths 2005) in assessing behavioral addiction, and extending it (for the first time) to love addiction.
All the six components and the total composite score of love addiction showed good internal reliability in both studies reported here. Cronbach's alpha coefficients above .70 are usually indication of a reliable set of items (De Vaus 2002) , and in these two studies, all the factors were above the .70 cut-off score with a range between .76 and .95. The short-form of the LAI also showed also good reliability level with alpha of .82 in Study 1 and .79 in Study 2. These results provide support for the robust psychometric characteristics of the LAI, whereas the other instrument used in the present study for assessing love addiction (i.e., the LASA) had low reliability values. In light of this, the LAI appears to have the necessary characteristics to adequately assess love addiction overcoming the limitations of the previous instruments. Concurrent validity was examined in both Study 1 and Study 2, verifying the relationships of LAI subscales, the total scores of both the full-form and the short-form LAI, and the LASA and the PANAS. All the six components and the total scores of the LAI were positively related with the score on the LASA and negative affect. The correlations with positive affect instead were negatively significant only for some scales, confirming that negative affect has a strong relation with addictions (Kassel et al. 2007; Matthews et al. 2009; Wood and Williams 2007) . The present results are also in line with the general tendency of love addicted individuals to maintain their relationships despite the negative consequences, and to use such relationships to cope with negative affect (Coppolino, Ingrassia, Benedetto, and Aguglia 2015; Reynaud et al. 2010) . In general, both the full-form and the short-form of the LAI were shown to be extremely related with similar constructs providing further support to the robustness of the instrument's validity.
Several limitations are present in this study. First, the participants comprised a convenience sample with a high proportion of females due to the fact that many of the respondents were students enrolled in courses in psychology (a subject that generally has a higher concentration of females, particularly in Italy where the present survey was carried out). Even though it is a common practice in psychological research, future studies should extend these results on larger and more heterogeneous samples to explore the generalizability of the LAI. Second, the present survey was performed in an online version. Although previous studies (Hohwü et al. 2013; Van De Looij-Jansen and De Wilde 2008; Weigold et al. 2018 ) have clearly shown that paper-pencil and online questionnaires provide the same results, future studies should replicate these findings in a more structured setting. Third, all the concurrent measures were self-report and there were no external criteria for the validity, so further studies need to extend the psychometrics characteristics of the LAI also using observational and/or behavioral-based measures. Fourth, the LAI assesses love addiction as a continuous variable and did not allow the defining of a cut-off to identify at-risk or addicted individuals. Future studies could try to identify the characteristics of clinical samples to test also the clinical validation of the LAI. Finally, in the present study, the short-form of the LAI was obtained from the best scoring the items in the full-form. Future studies should also use the six-item short-form to extend and confirm the results of the present study.
Despite these limitations, the present study demonstrated that the LAI has good psychometrics characteristics and will be a useful assessment tool for the assessment of love addiction. Furthermore, this study is an important first step in promoting the development of research concerning love addiction. The operationalization process of love addiction via the well-established components model of addiction (Griffiths 2005) and the availability of an instrument with robust psychometric characteristics will help to overcome the obstacles that have limited research of this field of study.
